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REMARKS 

Claims 29-44, 52-54 and 58-77 are pending. The specification has been updated 
to insert patent numbers for references to pending applications that have recently issued. Claims 
38 and 54 have been amended to correct typographical errors. Claim 29 has been amended to 
more particularly point out the claimed invention, Applicants assert that the amendment of claim 
29 inserted within the claim a feature that was inherent in the claim prior to the amendment in 
view of the description in the specification. The amendment of claim 29 is supported by the 
specification, for example, at page 7, lines 3-4 and page 8, lines 12-32. The amendments of 
claims 29, 38 and 54 are not intended to narrow the claims. 

New claim 58 is supported by the specification, for example, at page 8, lines 12- 
18. New claim 59 is supported by the specification, for example, at page 2, line 28 to page 3, 
line 4 and page 8, lines 12-18. New claims 60-77 correspond with claims 30-44 and 52-57. No 
new matter is introduced by the amendments or by the new claims. 

Applicants thank the Examiner and Primary Examiner Carol Chaney for the 
courtesy extended to Applicants 1 undersigned representative in a telephonic interview on October 
7, 2002. Applicants' representative and the Examiners discussed in detail distinctions between 
Applicants' claimed invention and the disclosure in the art. Potential approaches to clarify these 
distinctions were discussed. Furthermore, the nature of materials generated by sputtering was 
discussed in order to evaluate the differences between the structures described in the Oak Ridge 
Bulletin and Applicants' specification. While final agreement was not reached, potentially 
fruitful approaches for advancing the case relating to clarifications of the claim language were 
discussed. 

Claims 29-44 and 52-54 stand rejected. Applicants respectfully request 
reconsideration based on the following remarks. 
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Rejection Under 35 U.S.C. g 103 

The Examiner rejected claims 29-44 and 53-54 under 35 U.S.C- § 103(a) as being 
unpatentable over the Oak Ridge National Laboratory Bulletin, 9/1/1998 in view of U.S. Patent 
5,482,797 to Yamata etal. In this Preliminary Amendment, Applicants reply to the comments in 
the Advisory Action of September 6, 2002 and issues raised in the phone interview of October 7, 
2002. Furthermore, Applicants have amended claim 29 for clarity. Applicants incorporate by 
reference arguments from the Amendment After Final of May 10, 2002. Applicants respectfully 
request reconsideration of the rejection based on Applicants' remarks below. 

In the Advisory Action, the Examiner maintained that a sputtering process, such 
as described in the Oak Ridge Bulletin, produces molecules. The pertinent issue is the nature of 
the resulting coating produced by the sputtering process since the battery of the Oak Ridge 
Bulletin is formed from the coating. Applicants attach a textbook description of the sputtering 
process showing that the sputtering process forms a continuous layer and not a layer of particles- 
See Figure 6-14 (h). This continuity results from the deposition of atoms or highly reactive 
radicals that coalesce upon contact and dissipation of kinetic energy. Thus, the Oak Ridge 
Bulletin simply does not teach or suggest particles in an electrode of a battery as featured in 

Applicants' specification. 

In the phone interview, the Examiners indicated that crystallites in a 
polycrystalline film formed by sputtering could be considered particles. As described in 
Applicants' specification, particles are described as elements of a powder. For example, see 
throughout and, in particular, page 7, lines 3-4, page 8, lines 12-32, page 36, lines 24-34, page 
37, lines 6-19, page 45, lines 5-25 and page 52, line 33 to page 53, line 30. Thus, the claim 29 
clearly corresponds to structures that are distinct from structures formed by sputtering as 
disclosed or suggested by the cited references. 
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Furthermore, the Advisory Action asserted that "the supporting reference teaches 
individual particles with a diameter of less than 500 ran which one of ordinary skill in the art can 
combine to form a thin film electrode of less than 10 microns." However, the supporting 
reference (presumably the Yamada patent) does not disclose thin film electrodes with a thickness 
less than 10 microns. The Oak Ridge Bulletin does not disclose particles in the form of 
immobilized powders in an electrode layer. Therefore, the combination suggested by the 
Examiner can only be based on hindsight using Applicants' own specification as a template since 
the references do not themselves suggest the combination. 

In addition, while the references do not suggest or motivate the combination 
indicated by the Examiner, even if they did arguendo, they do not provide any guidance on how 
to form the claimed structures. Specifically, the references do not provide a reasonable 
expectation of success since the references do not teach how to form thin layers comprising 
particles/powders, as claimed by Applicants. Therefore, the Examiner's asserted combination 
does not provide a reasonable expectation of success without the expenditure of inventive 
activity to elucidate Applicants' invention. 

Thus, Applicants maintain that the Examiner has foiled to establish prima facie 
obviousness- Applicants respectfully request withdrawal of the rejection of claims 29-44 and 53- 
54 under 35 U.S.C § 103(a) as being unpatentable over the Oak Ridge National Laboratory 
Bulletin, 9/1/1998 in view of U.S. Patent 5,482/797 to Yamata et al. 

CONCLUSIONS 

In view of the foregoing, it is submitted that this application is in condition for 
allowance. Favorable consideration and prompt allowance of the application are respectfully 
requested. 
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The Examiner is invited to telephone the undersigned if the Examiner believes it 
would be useful to advance prosecution. 

Respectfully submitted, 



Peter S* Dardi, PhD. 
RegistrationNo. 39,650 

Customer No, 24113 

Patterson, Thuente, Skaar & Christensen, PA. 

4800 IDS Center 

80 South 8th Street 

Minneapolis, Minnesota 55402-2100 

Telephone: (612)349-5746 

Phase grant any extension of tune necessary for entry; charge any fee due to Deposit Account No. J 6-063 J. 
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APPENDIX 
MARKED-UP AMENDMENTS 

TN THE SPECIFICATION 
At page 35, lines 13-33, the paragraph has been amended as follows. This 
paragraph was previously amended in the Amendment filed on October 15, 2001 . 

The conditions to convert crystalline VO2 to onnorhombic V1O5 and 2-D crystalline 
V 2 0 5 , and amorphous V 2 0 5 to orthorhombic V 2 0 5 and 2-D crystalline V 2 0 5 are described in 
copending and commonly assigned U.S. Patent application serial number 08/897,903, now U.S. 
Patent 5,989,514 to Bi et al., entitled "Processing of Vanadium Oxide Particles With Heat," 
incorporated herein by reference. Conditions for the removal of carbon coatings from metaJ oxide 
nanoparticles is described in U.S. Patent Application Serial No. 09Z123.2S5. jiow U.S. Patent 
6.387.53U entitled "Metal (Silicon) Oxide/Carbon Composite Particles," incorporated herein by 
reference. The incorporation of lithium from a lithium salt into metal oxide nanoparticles in a heat 
treatment process is described in copending and commonly assigned U.S. Patent Application Serial 
No. no/^n^Ofi, nnw U.S. Patent 6.394.494 to Reitz et al, entitled "Metal Vanadium Oxide 
Particles," and in copending and commonly assigned U.S. Patent Application Serial No. 09/334,203 
to Kumar et al., entitled "Reaction Method For Producing Ternary Particles," both of which are 
incorporated herein by reference. 

At page 39, lines 19-26, the paragraph has been amended as follows. This 
paragraph was previously amended in the Amendment filed on October 15, 2001 . 
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Similarly, silver vanadium oxide nanoparticles have been produced, as described in 
copending and commonly assigned U.S. Patent Applications Serial Nos. 09/246,076, now U.S. 
Patent 6,225,007, and QQA li T S06 : now U.S. Patent 6.394.494 . both entitled "Metal Vanadium 
Oxide Particles;' both of which are incorporated herein by reference. For these materials 
surprisingly high specific capacities have been observed. 

At page 44, lines 24-31, the paragraph has been amended as follows; 

In addition, naaoparticles of noble metals, including silver, have been produced by 
laser pyrolysis. The production of silver particles with average diameters less than about 1 00 nm is 
described in copending and commonly assigned U.S. Patent Application Serial No. 09/311,506, 
now US. Patent 6.394,494 to Kumar et aL, entitled "Metal Vanadium Oxide Particles," 
incoiporated herein by reference. 

/ 

Claims 29, 38 and 54 have been amended as follows: 
29. (Twice Amended) A battery comprising: 

a positive electrode; 
a negative electrode; and 

a separator between the positive electrode and the negative electrode, 
wherein at least one of the electrodes has an average thickness less than about 10 microns and 
comprises a powder, the powder comprising electroactive particles having an average primary 
particle diameter less than about 500 nm. 

38. (Amended) The battery of claim 29 wherein the positive electrode comprises a composition 
selected from the group consisting of vanadium oxide, silver vanadium oxide, manganese oxide, 

14 

Received from < 612 349 9266 > at 10/28/02 6:43:42 PM [Eastern Standard Time] 



10/28/2002 17:44 FAX 612 349 9266 



PATTERSON THUENTE SKAAR 



a 018 



Application No. 09/435,748 

lithium manganese oxide, lithium titanium oxide, lithium cobalt oxide, lithium nickel oxide, iron 
sulfides, molybdenum sulfide and mixtures, composites and derivatives thereof. 

54 (Amended) The battery of claim 29 wherein at least one electrode has effectively no 

electroactive particles with a diameter greater than about four times the average diameter of the 
collection of electroactive particles. 

New claims 58-77 have been added as follows. 

-58. (New) The battery of claim 29 wherein the at least one electrode further comprises a 

binder. 

59. (New) A battery comprising: 

a positive electrode; 
a negative electrode; and 

a separator between the positive electrode and the negative electrode, 
wherein at least one of the electrodes has an average thickness less than about 10 microns and 
comprises a binder and electroactive particles having an average primary particle diameter less than 
about 500 nm. 

50 (New) The battery of claim 59 wherein the positive electrode has an average 

thickness less than 10 microns and comprises electroactive particles having an average primary 
particle diameter less than about 500 nm. 
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61. (New) The battery of claim 59 wherein the negative electrode has an average 
thickness less than 10 microns and comprises electroactive particles having an average primary 
particle diameter less than about 500 im 

62. (New) The battery of claim 59 wherein both the negative electrode and the positive 
electrode have an average thickness less than 10 microns and comprises electroactive particles 
having an average primary particle diameter less than about 500 nm. 

63 (New) The battery of claim 59 wherein the separator has a thickness less than about 

10 microns. 

64. (New) The battery of claim 59 wherein the negative electrode comprises a lithium 
intercalation compound. 

65. (New) The battery of claim 59 wherein the negative electrode comprises lithium 
metal or a lithium alloy. 

66. (New) The battery of claim 59 wherein the negative electrode comprises tin oxide or 
derivatives thereof. 

57. (New) The battery of claim 59 wherein at least one of the electrodes comprises 

electroactive particles having an average diameter less than about 100 nm, 

68, (New) The battery of claim 59 wherein the positive electrode comprises a 

composition selected from the group consisting of vanadium oxide, silver vanadium oxide, 
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manganese oxide, lithium manganese oxide, lithium titanium oxide, lithium cobalt oxide, lithium 
nickel oxide, iron sulfides, molybdenum sulfide and mixtures, composites and derivatives thereof. 

69. (New) The battery of claim 59 wherein the separator comprises a polymer. 

70. (New) The battery of claim 59 wherein the separator comprises a nonliquid 
electrolyte comprising a lithium compound between the positive electrode and the negative 
electrode. 

71. (New) The battery of claim 59 further comprising a current collector in electrical 
contact with the positive electrode, the current collector comprising aluminum metal, copper metal 
or stainless steel metal. 

72. (New) The battery of claim 71 wherein the current collector is a foil or an expanded 
mesh. 

73 (New) The battery of claim 59 further comprising a current collector in electrical 

contact with the negative electrode, the current collector comprising aluminum metal, copper metal 
or stainless steel metal 

74. (New) The battery of claim 59 further comprising a current collector comprising 

graphite paper, the current collector being in electrical contact with the positive electrode or the 
negative electrode. 
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75 (New) The battery of claim 59 wherein the surface of at least one of the electrodes at 

the separator has a root mean square surface roughness less than about 5 microns. 

76. (New) The battery of claim 59 wherein the electrodes comprise supplementary 
electrically conductive particles. 

77. (New) The battery of claim 59 wherein at least ooe electrode has effectively no 
electroactive particles with a diameter greater than about four times the average diameter of the 
collection of electroactive particles.- 
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